The aim of this study is to determine the spatial/temporal formation of 3 dorsal interneuron populations (dI1-3) in the chick hindbrain and to delineate their axonal projections during development. In order to characterize dI1-3 distribution along the hindbrain, immunohistochemistry analysis was performed at subsequent stages using antibodies against several Lim-homeodomain proteins (Lhx2/9, Lim1, Islet1). This analysis showed a dynamic DV/AP distribution of these cell subtypes along the hindbrain. Next, we applied a Cre/loxP-based dual-expression system for studying the axonal-trajectories of dI1-2 neurons using mapped enhancer determinants. For dI1 neurons, detected by math1/pouf3 elements, 2 main distinct axonal projections were found, both crossing the ventral midline and turning caudally toward the spinal cord. DI2 axons, mapped with Foxd3 element, showed one main contra-lateral pattern after crossing the floor plate. In addition, both subtypes revealed also ipsilateral routes.
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Taken together, this study enabled us to construct a comprehensive map of the developmental programming of dI1-3 together with discovering novel trajectories of their axons in the hindbrain. 
